In 2008, Chile implemented a targeted voucher program that increased voucher values for disadvantaged students at participating schools by approximately 50%. Although disadvantaged students made substantial fourth grade test score gains that other studies have attributed to the program, our analysis raises serious doubts that the program had a substantial effect on cognitive skills. First, there was only a minor reduction in class size and little evidence of increases in any inputs. An audit showed that many schools were not using additional revenues for permitted expenditures, and estimates that exploit a discontinuity in the revenues allocated to schools show no evidence of positive effects of allocated funds on achievement growth. In addition, there is limited evidence of competitive or incentive effects on school quality or that disadvantaged students transitioned to higher quality schools. The much smaller gains made by disadvantaged students in low-stakes eighth grade test scores along with an increased rate of missing scores on fourth grade tests is consistent with extensive strategic behavior by schools. In contrast, increases in parental education and income among disadvantaged children indicate a primary role for improvements in family circumstances of tested students in explaining the meaningful decline in the achievement gap.
Introduction
Students from economically disadvantaged families potentially face a number of impediments in voucher-funded schooling markets that can limit the benefits of competition.
There may be a positive association between family income and the academic and social skills that schools value. In addition, geographical segregation and more limited family resources may elevate the costs of operating schools. If private schools are able to charge tuition above the value of a voucher and selectively admit applicants, disadvantaged students may have few high-quality options.
In Chile, these concerns and evidence that disadvantaged children had realized limited benefits from the Chilean voucher program prompted the passage of a targeted voucher reform known as the Subvención Escolar Preferencial (SEP) in 2008.
1 The SEP program raised the value of school vouchers by 50% for students from the lowest-socioeconomic status (SES) households. In order to receive these additional revenues, both public and private voucher schools were required to sign contracts with the Chilean Ministry of Education that defined anticipated test score gains over the subsequent years, required detailed accounting of SEP program expenditures, eliminated screening of SEP-eligible students based on past academic performance or family background, and prohibited schools from charging SEP-eligible students additional tuition or fees (Correa et al., 2014) .
The targeted voucher would be expected to increase the quality of instruction and achievement for low-income students through a number of channels. First, public schools with low-income students and private schools participating in the SEP program would receive additional revenue for each low-income student that could be used to reduce class 1 Early research, including McEwan (2001) and Hsieh and Urquiola (2006) , has concluded that gains associated with the increased market competition were small and did not differentially benefit poorer students. More recent work, including Hanushek et al. (2012) , Bravo et al. (2010) , and Gallego (2013) , identifies more substantial gains associated with voucher program-induced competition but does not provide evidence of any significant convergence in academic achievement based on student socioeconomic status.
size, improve technology, or purchase other resources. Importantly, the law does not permit schools to use the program revenue to raise teacher pay. Second, the higher revenue provides schools an incentive to become more attractive to low-income families,
and raising the quality of instruction could be one component of such an effort.
2 Third, the expansion of the set of schools in which low-SES students could enroll at no cost and without the possibility of rejection based on background would be expected to induce some SEP-eligible students to switch to a higher quality school that was previously not available.
In this paper we investigate the impact of SEP on the achievement deficit of low-SES students and the contributions of specific channels to observed changes. Our analysis of the effect of SEP on the achievement gap begins with a simple multi-year differences-indifferences research design that compares low-and high-SES students' test scores before and after the SEP reform and identifies a greater than 0.2 standard deviation improvement in the relative performance of low-SES students in the period after SEP is introduced.
This closing of the gap reproduces findings from a growing body of work that attributes a significant reduction in inequality to SEP. Neilson (2013) and Correa et al. (2014) argue that achievement gains among disadvantaged students can be explained primarily by school quality improvements. Navarro-Palau (2015) also finds a significant though more modest effect of SEP on the achievement gap, and concludes based on a regression discontinuity design analysis that the positive program impact was driven by within-public school improvements. The findings in Murnane et al. (2016) also point to the combination of increased school funding and greater accountability as the primary mechanism through which SEP raised achievement.
Yet although we replicate the large decline in the achievement gap, we believe that the body of evidence as a whole provides little support for the belief that the SEP reform 2 Work including Hoxby (2000) , Card et al. (2010) , and Lavy (2010) highlights the potential benefits associated with increased market competitiveness in alternative settings.
substantially reduced the achievement gap in Chile. Rather, the improvements for low-SES students appear to be largely illusory, and the findings suggest that relative gains in parental education and log household income account for much if not all of the small decline in the actual achievement differential. We base these conclusions on detailed investigations of the primary channels through which SEP would have been expected to raise the quality of instruction, changes over time in the patterns of missing test scores, changes over time in achievement measures that are not high-stakes for schools that receive SEP funding, and information on family background and its association with achievement.
First, there is little evidence that SEP had a substantial effect on school inputs or that it altered the education market in a manner that raised achievement for low-SES children. Despite the 50% increase in the voucher value for disadvantaged students at participating schools, there was only a minor reduction in class size and results suggest that teacher characteristics became relatively less positive following program implemen-
tation. An audit showed that many schools were not using the additional revenues for permitted expenditures, and estimates that exploit a discontinuity in the revenues allocated to schools show little or no evidence of a positive effect of allocated funds on achievement growth. Second, similar to Navarro-Palau (2015), we find limited evidence that disadvantaged students transitioned to higher quality schools during the period of large achievement gains for low-SES students. Third, although difficult to measure, there is little direct evidence of a competitive or incentive effect on school quality.
In contrast, we find evidence consistent with the notion that the incentives to raise fourth grade achievement in order to qualify for an unconditional renewal of SEP funding after four years led schools to engage in strategic behavior that accounts for much of the observed achievement gains. First, the low-stakes eighth grade test score gap declined by only half as much as the fourth grade gap, on average, for the cohorts of students exposed to the SEP program for whom eighth grade scores are available. Second, the rate of missing fourth grade test scores for likely low-SES students increased substantially in the period immediately following the introduction of the SEP program. Consequent relative increases in parental education and log family income among disadvantaged children who were tested are consistent with the notion that changes in student composition played a primary role in raising the relative achievement of low-SES children.
3 Finally, disadvantaged students who are SEP-eligible but enroll in schools that have not qualified to receive SEP funding experience test score gains that are remarkably similar to the gains experienced by the subset of socioeconomically comparable students who do participate in the SEP program.
Educational Data
To conduct our analysis, we draw from a number of sources to assemble a rich database that tracks primary school students across schools and years for the 2005-2014 study period. These include administrative records on matriculation, academic performance, family background, school and teacher characteristics, and SEP eligibility and program participation. Unique school and student identifiers make it possible to track students over time and across schools and merge information from the various data sets.
The restricted-access administrative records provided by the Chilean Ministry of Education for all grade levels for the years 2005-2014 include matriculation and academic performance data. The matriculation records contain information on school attended, grade, attendance rate, and part-time enrollment, and the supplementary academic performance data includes students' grade point average in each year (on a one-to-seven scale), as well as indicators for grade progression, transfer status, academic probation and dropping out.
3
As we describe in more detail in Section 2, parental education and household income data is based on a household survey that is only conducted among test-takers.
Test score data contain results from the Sistema de Medición de la Calidad de la Educación (SIMCE). The SIMCE battery of exams provides national standardized test scores in math and Spanish for grade four students in every year between 2005 and 2014 and for grade eight students in the years 2007, 2009, 2011, 2013, and 2014 . Based on the existing literature, we exploit the comparability of the SIMCE test across years (Neilson, 2013) . We are able to match SIMCE test score data to matriculation records using the unique student identifiers provided. Throughout the analysis, we follow the existing literature in normalizing grade four SIMCE math and Spanish test scores by the corresponding means and standard deviations from 2005 (Neilson, 2013; Navarro-Palau, 2015) . In the analysis, we focus on the average of these two normalized scores, and we ignore tests conducted in other subjects that are irregularly administered.
Information on parental educational attainment and household income is available only for students who take the SIMCE examinations. We use mother's education and household income to determine socio-economic status. Specifically, we rank students in each grade four cohort based on mother's education and categorize the 40% of students with the lowest level of mother's education as low-SES. For students with the same level of mother's education, we use household income to break ties, where household income is reported as a categorical variable with thirteen-fifteen values in each year. The remaining 60% of students in each cohort are characterized as high-SES students. This dichotomy is based on the structure of the SEP program, which provides targeted vouchers to the 40% of students in each cohort at the bottom of the socioeconomic distribution.
The Ministry of Education provides data on all schools and teachers. We use information on teacher's educational attainment, contract status, and years of experience in the analysis.
Finally, the Ministry also provides data on SEP program eligibility and participation starting with 2008 when the program was first introduced. In addition, the data report whether the student qualified for SEP program participation based on (1) 
Institutional Details
This section provides an overview of the Chilean education system and describes the SEP program. It highlights issues relevant to the deficit in school quality for economicallydisadvantaged children. Students from economically-disadvantaged families potentially face a number of impediments in voucher-funded schooling markets that can limit the benefits of competition. There may be a positive association between family income and the academic and social skills that schools value. In addition, geographical segregation and more limited family resources may elevate the costs of operating schools. If private schools are able to charge tuition above the value of a voucher and selectively admit applicants, disadvantaged students may have quite limited options.
The Chilean Education System
Influenced by Friedman (1962) , Chile's military government adopted a national school voucher program in 1981. Supporters of the voucher program argued that increased competition in the market for primary and secondary education would lead to improved academic achievement across the distribution (Bettinger, 2011) . Given the unique scale of Chile's voucher program, it has attracted substantial academic attention (Correa et al., 2014) . Evidence on the efficacy of Chile's voucher program, however, has been mixed, and distributional analyses suggest that the voucher program may have exacerbated stratification based on socioeconomic status (Hsieh and Urquiola, 2006) .
Over the past 35 years school funding has primarily been a function of enrollment levels and the annual value of the grade-specific nationwide voucher that goes to public and private voucher schools. Since 1994, private voucher schools in Chile have been permitted to charge tuitions up to three times the value of the nationwide school voucher and to impose their own eligibility criterion in the admissions process. In contrast, public schools have not been allowed to turn away students unless oversubscribed or to charge tuition over and above the school voucher (Urquiola, 2016) . The result of this policy regime has been substantial inter-school stratification based on socioeconomic status: as of the mid 2000s, 69% of low-SES students but only 35% of higher-SES students attended public schools.
The SEP Program
To address the large, persistent gap in achievement based on student background, the Chilean Ministry of Education launched the SEP program in 2008. It was designed to improve educational outcomes for SEP-eligible priority students by encouraging primary schools to enroll these students and focus additional resources on improving their academic performance. In order to incentivize primary schools to accept low-SES applicants, schools were allocated the product of approximately an additional 50% of the baseline voucher payment for each enrolled priority student multiplied by the student's attendance rate (defined to take on a value between zero and one). In addition, schools received supplementary revenue as a function of the share of priority students enrolled in the school and the average attendance rate of these students. For grade levels one through four, schools received up to an additional 9.8% of the standardized national voucher payment unit if between 15% and 30% of enrolled students were classified as priority. This multiplier increased to 16.8% for enrollment rates between 30% and 45%, to 22.4% for enrollment rates between 45% and 60%, and to 25.2% for priority enrollment rates above 60%.
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In all cases, the supplementary funding was based on the product of the formula-based multiplier and the average attendance rate of priority students in the relevant grades.
In exchange for receiving these additional funds, participating schools had to sign contracts that ensured that SEP funds would be spent appropriately and that all expenditures would be documented. Appropriate expenditures included spending on additional personnel or school resources, while increased salaries, bonuses and other expenditure categories (debt repayments, school celebrations, etc.) were excluded. In addition to submitting a plan for educational improvement that outlined planned expenditures and anticipated test score gains over subsequent years, schools were required to significantly alter admissions and student retention systems. Specifically, schools could no longer charge tuition or fees to priority students in excess of the voucher revenues received by schools, schools could not selectively admit priority students based on past educational achievement or family background, and schools could not expel priority students for failing a grade before allowing them at least one opportunity to repeat each grade level (SEP, 2008) . priority students in grades one through four were eligible to receive SEP funding if their school enrolled in the program. During subsequent school years, each cohort that had previously been eligible maintained eligibility while incoming first graders were added to the program. As a result, students in grade levels one through eight were eligible by 2012.
In 2008 we use information on parental education and income to estimate SES and eligibility status.
In Table 1 we report summary statistics for achievement, family background variables and school sector by time period (pre-or post-reform) and disadvantaged status for a series of measures of disadvantage. Because SEP priority status and recipiency are not available prior to program implementation, only the disadvantage measure based upon family background is shown in the pre-reform period. In the post-reform period, disadvantaged status is measured by this family background variable as well as SEP eligibility and whether an eligible student attended a school that participated in the program.
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The share of participating voucher private schools also increased to 61% by 2009 and continued to increase in the following years.
Across all three definitions of disadvantage, Table 1 shows that disadvantaged students have lower levels of parental education and household income, lower grade point averages, and lower SIMCE test scores in both time periods. In addition, these students are more likely to reside in rural areas, are more likely to be enrolled in public schools and are less likely to be enrolled in voucher schools. However, the top two rows of Panels A and B also reveal the sizable decline in the SIMCE test-score gap following the introduction of the SEP program, as the average differential between high-and low-SES students declines from 0.62 standard deviations in the pre-reform period to 0.49 standard deviations post-reform. To formally characterize the yearly change in relative test performance, we estimate multi-year differences-indifferences models. The first set of specifications examine achievement gains for low-SES students as a function of SEP recipient status:
The second set of specifications examine corresponding achievement gains for priority students as a function of SEP recipient status:
In the equations above, T estscore it represents the normalized test score of student i in year t, LowSES it is an indicator variable defined based on SIMCE survey responses,
HighSES it is an indicator variable representing those students not classified as low SES, SEP it is an indicator variable defined by whether a student is a SEP voucher recipient, γ t represent year fixed effects, and P riority it is an indicator for whether student i is classified by the Ministry of Education as a SEP-eligible priority student in year t. The sample used to estimate Equation (1) Results from the specifications defined by Equations (1)- (2) are presented in Table 2 .
Column (1) estimates Equation (1) and average gains for low-SES students appear similar to previous estimates, including those presented in Neilsen (2013), which indicate that low-SES students increased their relative test scores by roughly 0.2 standard deviations between 2007 (the year before the SEP program was introduced) and 2014 (the last year for which test score data is currently available). The majority of these test score gains occurred between 2007 and 2011. In Column (2), we add the following student-level covariates: mother's educational attainment (in years), father's educational attainment and log household income. This specification also includes municipality-by-year fixed effects. There are a total of 346 municipalities in Chile with an average municipality-level population of approximately 50,000. Previous research has used municipalities to define local education markets given that over 90% of primary schools students attend a school in the same municipality in which they reside (Feigenberg, 2016) . Column (2) estimates identify smaller gains for low-SES students during the sample period. Although we present direct evidence on changing household socio-demographic characteristics in the subsequent analysis, the decline in measured low-SES gains relative to Column (1) previews our finding that changes in the characteristics of tested students explain a substantial share of the test score convergence during the post-SEP period. Turning to the triple interaction coefficients that characterize differential improvement for low-SES students who are also SEP recipients, we find point estimates that are inconsistent in sign, indicating that test score gains for low-SES students are largely independent of SEP recipient status.
Columns (3)-(4) present parallel estimates based on Equation (2). Here, we identify a similar pattern of relative test score gains for priority students during the post-SEP period, although the magnitudes of relative gains are somewhat smaller than the corresponding estimates from Columns (1)-(2). Again, the triple interaction terms suggest that test score gains are no greater for the subset of disadvantaged students who are SEP recipients once family background is accounted for. In sum, Table 2 estimates show large test score gains for disadvantaged students following the introduction of the SEP program, consistent with a large program effect. At the same time, evidence that these gains are independent of SEP status strengthens the doubts about the role of the SEP program in driving test score convergence. A graphical comparison of Table 2 estimates is presented in Figure   1 and highlights the lack of an association between SEP recipient status and test score gain. (2) omit coefficients that characterize differential achievement growth for SEP recipients who are not low-SES students. * significant at 10 percent level ** significant at 5 percent level *** significant at 1 percent level. Table 2 .
Potential Channels of SEP Program Effects
The achievement trends both illustrate the substantial closing of the gap and sew doubts about the role of the SEP reform, and in this section we seek to provide additional evidence by examining the primary channels through which the reform would have been expected
to raise the quality of instruction for disadvantaged children. First, we assess the effects of SEP on the quantity of school inputs. 6 Second, we investigate the effects of SEP on the distribution of students among schools to assess the possibility that the program led to extensive quality upgrading for low-SES students. Third, we assess whether there is evidence consistent with the SEP program having increased competition in a manner that reduced the achievement gap.
6
This potential mechanisms is the one least consistent with the findings presented in Table 2 .
SEP Effects on School Inputs
To investigate the extent of SEP-induced increases in school inputs we examine alterna- Moreover, municipality-level regressions of the change in the test-score gap on funds spent with and without demographic controls reveal little or no evidence of a substantial effect of SEP spending on the within-municipality gap (Table 3 , Columns 1 and 2), and subsequent regressions also provide no evidence that disadvantaged students benefitted from increased SEP spending (Table 3 , Columns 3 and 4).
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Of course these estimates do not capture causal effects, but fortunately the structure of the SEP funding formula discussed in detail in Section 2 enables the use of regression discontinuity methods to identify the causal effects of additional revenue. Specifically, funding increases discontinuously with the share of disadvantaged students. The four sharp cutoffs can be used to measure the effect of additional funding on the achievement differential.
Equation (3) presents the relationship between test scores and share disadvantaged that provides an estimate of the reduced form, intent-to-treat SEP revenue effects 9 :
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Although 77 municipalities were included in the audit, estimated expenditures were not provided in the audit report for four of these municipalities.
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Although schools within a municipality determined the share of SEP funds to spend within the set of permitted categories, failing to spend SEP funds appropriately was in direct violation of SEP regulations and could potentially limit future inflows. Thus, it seems likely that schools/municipalities which failed to spend SEP funds were, if anything, relatively less efficient than schools that did spend funds as required. This would in turn suggest that our estimates likely provide upper bounds of the effect of funding on test score gains for disadvantaged students.
In this specification, T hreshold j,st is defined as an indicator variable for whether school s passes concentration formula threshold j in year t, P riority st is the school-level share of priority students (the basis for the concentration formula), and f (P riority st ) represents a local linear polynomial that is estimated separately on each side of the relevant threshold.
To provide a better sense of the underlying variation in the data, Figure 2 presents a histogram of school-level priority shares and graphs the bonus funding measure as well as student test scores and mother's years of education as a function of priority student share for the first concentration bonus threshold.
We estimate separate RD specifications around each threshold with separate samples restricted to schools with values of P riority st share within 0.075 of the relevant cutoff.
Column (1) of Table 4 reports the reduced form effects on test scores. We find no evidence that additional SEP funding leads to test score improvements based on these estimates.
In Column (2), mother's years of education replaces student test score as the dependent variable and we find little evidence of a discontinuity in this student-level characteristic around the relevant thresholds, indicating that sorting cannot likely explain the lack of test score impacts. Columns (3)-(4) re-produce Columns (1)- (2) threshold four should consequently be interpreted with caution, the estimates based on the three other thresholds provide consistent evidence that there is little return to additional measure at each of the bonus thresholds. Crossing the bonus threshold is associated with increases in bonus funding of 7, 5, 4 and 2 percentage points at thresholds one through four, respectively.
SEP revenues during the study period. Moreover, the fourth threshold corresponds to the smallest jump in bonus funding. To the extent that the return to additional funds is not increasing as funds rise, we would expect to see larger effects at the lower thresholds, where differences in test scores are not statistically significant. Notes: Robust standard errors are in parentheses. In Columns (1)- (2), the dependent variable is the change in the normalized test score gap between low-SES and high-SES students over the 2008-2011 period (positive values indicate convergence). Columns (3)-(4) measure average 2008-2011 gains for students in SEP schools and for low-SES students in SEP schools, respectively. Column (1)-(4) specifications are at the municipality-level and include those municipalities that were audited by the Ministry of Education in 2012 (observations are weighted by the 2008 number of fourth grade students in the municipality). In Columns (2)-(4), regressions control for municipality-level log number of students and fraction low-SES students. * significant at 10 percent level ** significant at 5 percent level *** significant at 1 percent level.
To bring additional evidence to bear on SEP-induced changes in school inputs and teacher quality we now describe differential changes in class size and teacher characteristics for low-SES students during the study period by estimating regressions of the school and teacher characteristics on full interactions between year and low-SES dummy variables.
The estimates reported in Table 5 reveal only a small decrease in relative class size for low-SES students that is at most half a student per class (Column 5). Moreover, the results suggest that teacher characteristics for low-SES students became relatively less positive following program implementation. There is a small decline in the fraction of teachers with a college degree (1 percentage point), and there is a modest (1-2 percentage point) increase in the share of inexperienced teachers (defined as teachers with less than two years of teaching experience). There are also significant increases in the share of teachers who work part time and the share that work in multiple schools. Together the results suggest that the hiring of part-time teachers who are marginally less qualified than (1)- (4), the sample is limited to include schools with a Priority share within 0.075 of the cutoff and standard errors are clustered at the school level. Column (5) presents discontinuity estimates and corresponding p-values from school-level tests for manipulation (i.e. bunching) around each cutoff. * significant at 10 percent level ** significant at 5 percent level *** significant at 1 percent level.
those already on staff contributed to the small reduction in class size. Yet even ignoring any decline in teacher quality, existing evidence suggests that a less than one-half student reduction in class size would have only a small effect on achievement (Rivkin et al., 2005; Krueger, 1999) . Although we cannot rule out the possibility that increased spending contributed to the decline in the achievement gap, this channel clearly plays a minor role in explaining observed gains. 10 Importantly, the prohibition on using SEP funds to raise teacher salaries may have dampened gains from the program.
School Upgrading
We next test the hypothesis that the SEP program improved test scores for disadvantaged students by raising the quality of the schools that they attended. Previous research has found that post-SEP period changes in enrollment patterns were limited (Navarro-Palau, 2015). We examine this question by estimating changes in the school quality gap in
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Corresponding estimates for priority students are presented in Appendix Table 1 . Results there indicate a relative increase in class size for priority students during the post-SEP period. Notes: Standard errors are clustered at the school level and shown in parentheses. All specifications are estimated at the student-level and include data from the years 2005-2014 as well as year fixed effects. Low socioeconomic status is determined based on mother's years of education and family income as measured by SIMCE parental surveys. * significant at 10 percent level ** significant at 5 percent level *** significant at 1 percent level. In Figure 3 , we plot coefficients and confidence intervals from a regression that reestimates the specification employed in Table 5 while Notes: The figure presents point estimates and confidence intervals constructed from a regression in which the dependent variable is the average 2005 normalized fourth grade test score of the school in which a student is enrolled in a given year. The included regressors are the full set of interactions between year and low-SES dummy variables, and controls for father's educational attainment, mother's educational attainment, and log household income.
SEP Effects on Competition
The third channel we investigate is whether the evidence is consistent with the hypothesis that SEP reduced the achievement gap by fostering competition for low-SES students. An increase in the voucher value associated with socioeconomically disadvantaged students increases the return to enrolling and retaining these students and should lead to greater competition. If socioeconomically disadvantaged students are informed participants in the primary school market and have multiple primary schools in their choice set, this should in turn incentivize schools that desire to enroll low-SES students to improve. Prior research on the Chilean education market suggests that the magnitude of such competitive pressure may be limited, however, given schools' market power, which is driven in part by parents' strong preferences to send their children to primary schools in close proximity to their homes (Chumacero et al., 2011; Feigenberg, 2016) .
In Table 6 , we test the hypothesis that socioeconomically disadvantaged students' test score improvement is driven by increased market competition using two alternative proxies for competitiveness. First, we construct a municipality-level Herfindahl Index in order to investigate whether test score gains for socioeconomically disadvantaged students are higher in markets that are less concentrated (i.e., have lower Herfindahl Index values) and so are more competitive. Second, given that municipalities with lower population density have schools that are more geographically dispersed, we test for heterogeneity in test score impacts based on whether a student resides in a municipality that is above the 50th percentile in population density. Across Table 6 specifications, we find little or no evidence of differences by level of competition in the gains made by disadvantaged students.
Alternative Explanations for the Closing of the Gap
We now consider alternative explanations for the test score gains of disadvantaged students, focusing on non-school inputs and strategic behavior by schools. There is widespread agreement on the importance of families in the acquisition of human capital, and public programs including income supports (for which most priority students in this setting are eligible) have also been shown to influence schooling outcomes (Dahl and Lochner, 2012) . Because the bottom 40 percent of the SES distribution was designated as low-SES regardless of the absolute level of parental education or income, parental education and household income differentials may have changed substantially over time. In addition,
there is extensive evidence of opportunistic behavior on the part of schools in response to high-stakes testing requirements and accountability pressures (Cullen and Reback, 2006) .
The requirement to meet achievement targets in order to qualify for unconditional renewal of SEP funding may lead schools to attempt to raise achievement through channels including selective test-taking, teaching to the test or even outright cheating. Table 7 describes the timing of changes in parental education and log household income for SIMCE test-takers using the same difference-in-differences approach used above but replacing SIMCE score with father's educational attainment (in years) in Column (1), with mother's educational attainment in Column (3), and with log household income in Column (5). Point estimates reveal that parental education levels and log household income increased significantly for socioeconomically disadvantaged test-takers (relative to their higher socioeconomic status counterparts) during the post-2007 period. The evennumbered columns of Table 7 re-estimate changes in parental education and household income while including school-by-year fixed effects. Estimates are similar to those in odd-numbered columns, suggesting that differences across schools do not account for the observed changes in the socio-demographic characteristics of tested students. In line with estimates presented in Correa et al. (2014) , a regression of the normalized test score on the family background variables and school-by-year fixed effects shows that an additional year of mother's education is associated with a test score increase of 0.038 standard deviations,
while an additional year of father's education is associated with a test score increase of Notes: Robust standard errors are in parentheses and all specifications are estimated at the student-level and include year fixed effects. Low socioeconomic status is determined based on mother's years of education and family income as measured by SIMCE parental surveys. All six columns include data from the years 2005-2014. * significant at 10 percent level ** significant at 5 percent level *** significant at 1 percent level.
The analysis presented thus far is not able to explain fully the magnitude of fourth grade test score gains made by socioeconomically disadvantaged students during the period after the introduction of SEP. This suggests the possibility that a portion of these gains is illusory, driven by strategic behavior rather than real improvements in knowledge.
Although we lack direct measures of any such behavior, comparisons with effects on lower-
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The sample is restricted to the pre-period years (2005) (2006) (2007) .
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Corresponding socio-demographic changes for priority students are presented in Appendix Table 2 . Changes in parental and household characteristics can explain a 0.039 standard deviation test score gain for priority students between 2008 and 2014. However, observed changes in rural residency status of priority students and in whether they rank among the lowest 40% of the population based on reported mother's education and household income complicate year-on-year comparisons based on priority status.
stakes schooling outcomes and patterns of missing SIMCE data will provide evidence on the likely importance of such actions. Table 8 reports changes over time in the SES-based gap in GPA and eighth grade SIMCE scores, two outcomes not directly connected to the SEP program. Re-estimation of the difference-in-differences model with these outcomes provides comparisons to the baseline results presented in Table 2 . Point estimates in Column (1) of Table 8 show that disadvantaged students realized average GPA gains of 0.03 SD over the course of the 2008-2014 study period, where GPA is normalized by school and year. When we regress normalized student test scores on normalized GPA in a specification with school-by-year fixed effects, we estimate a coefficient of 0.6 with an R-squared of 0.6 (not shown). This estimate suggests that the decline in the GPA gap should have been associated with much smaller test score gains than we identified in Table 2 . The divergence between the small decrease in the SES-based gap in GPA and the large decrease in the fourth grade SIMCE gap is striking.
In contrast, changes in the gap in eighth grade SIMCE scores presented in Columns (3) and (4) of Table 8 line up much more closely with the changes in GPA. Data are available for the eighth grade cohorts which took the exam in 2007 , 2009 , 2011 estimates test score changes for students who appear in both fourth and eighth grade in the SIMCE sample and defines socioeconomic status based on fourth grade survey responses, while Column (4) estimates test score changes for all eighth grade students and defines socioeconomic status based on eighth grade survey responses.
Regardless of the sample, the results show that low-SES students exposed to the SEP program as fourth graders (i.e., those in eighth grade in 2012 or later) experience relative test score gains of between 0.02 and 0.07 SD. This finding further reinforces the notion that the substantial improvement of disadvantaged students on the fourth grade SIMCE tests cited in the previous literature as indicating a sizable program effect is largely illusory and not evidence of substantial gains in the relative academic skills of disadvantaged children. Notes: Standard errors clustered at the school-level are presented in parentheses. All specifications are estimated at the student-level and include year fixed effects. Low socioeconomic status is determined based on mother's years of education and family income as reported in SIMCE parental surveys. All columns include data from the years 2005-2014. Low socioeconomic status is determined based on fourth grade survey data in Column (3) and based on eighth grade survey data in Column (4). Additional controls includes controls for mother's years of education, father's years of education, and log household income. * significant at 10 percent level ** significant at 5 percent level *** significant at 1 percent level.
The data do not allow us to distinguish between direct gaming of the SIMCE exam and short-term improvements that manifested themselves as large fourth grade test score gains that disappeared by eighth grade. However, we can use GPA information that is available for all students to impute missing SIMCE scores and estimate the contribution of missing scores to the closing of the gap. Importantly, information on SES is not available for those with missing scores. Therefore we use attendance at a public school as a proxy for low-SES status. The noisiness of the proxy will attenuate the differences, but the comparison between trends based on all students and those based on students with nonmissing scores will illuminate the contribution of missing data to the observed decline in the achievement gap.
The first column in Table 9 reports coefficients on interactions between public sector and year from a linear probability model that regresses an indicator for a missing score on year dummies, a public school dummy and their interactions. The coefficients show an increase in the missing rate in public schools relative to private schools following the SEP reform that ranges between three and nine percentage points. The effects of an increase in missing data depend upon both the incidence and composition of students with missing tests, and we make use of the GPA information to estimate the effects of missing examinations on the observed closing of the achievement gap. Specifically, we impute test scores for all students using school-specific estimates of the linear relationship between SIMCE score and GPA for those with non-missing scores (school-specific estimates are constructed using data from the pre-2008 period). Changes over time in the achievement gap for the sample of students with non-missing scores can then be compared with changes for the full sample of students. Column 2 reports coefficients on the interactions between public and year dummies from a regression of SIMCE score on a public dummy, year dummies and their interactions for the sample of students with non-missing data, while
Column 3 reports the same coefficients from a regression that uses imputed SIMCE score as the dependent variable. A comparison of the coefficients suggests that more than half of the relative gains observed for public school students during the SEP period can be explained by changes in the composition of test-takers, as estimates in Column 3 tend to be roughly half as large as those in Column 2 in the period following the full implementation of SEP.
Conclusion
Although the SES-based fourth grade SIMCE test score gap decreases by roughly 0.2 standard deviations following the implementation of the SEP program, our analysis does not support the belief that the SEP program had a substantial impact on the corresponding school-quality gap. Neither increases in school expenditure nor school quality upgrading Notes: Standard errors clustered at the school-level are presented in parentheses. All specifications are estimated at the student-level. All columns include data from the years 2005-2014. Imputed test scores in Column (3) are predicted for missing observations based on student GPA and a school-specific estimate of the linear relationship between GPA and test scores. * significant at 10 percent level ** significant at 5 percent level *** significant at 1 percent level.
appears to explain much if any of the apparent gains for low-SES students. Rather, the evidence suggests that convergence in family background characteristics of tested students can explain a meaningful share of the high-stakes fourth grade gains and virtually all of the declines in SES-based differences in GPA and eighth grade test scores, neither of which are high-stakes outcomes from the perspective of SEP participant schools.
The crucial questions for policy concern the lack of impact of the SEP reform on the academic outcomes of disadvantaged children. Specifically, it is critical to understand the relative importance of: (1) the lack of integrity of the policy implementation which caused the increase in validated school expenditures to be far smaller than the increase in revenues; and (2) the failure of the performance incentives to alter behavior in ways that improved the quality of instruction and learning for disadvantaged students. effectiveness. These include a prohibition on using the SEP funds to raise teacher salaries to attract more effective educators and a focus on fourth grade SIMCE scores that were too easily susceptible to strategic behavior. The adverse effects of these and other deficiencies in program structure may have been amplified by weak monitoring and enforcement.
Alternatively, it is possible that such a major reform requires time to take effect, as found in a study of Texas charter-school reforms (Baude et al., 2014) . However, the absence of marked improvements in school quality for low-SES children and the limited market entry of new voucher schools serving low-income areas even five years after program implementation raises doubts that the program will have a large effect over the longer-
term. An alternative explanation emphasized in Feigenberg (2016) suggests that the market power enjoyed by schools in a system in which many parents seem unwilling or unable to respond to differences in school quality is likely to dampen the benefits of programs designed to raise school competition for disadvantaged children.
In sum, our findings indicate that the Chilean SEP experiment was not nearly as promising as it appeared and that additional evidence is needed on the question of whether targeted voucher policies can effectively serve those students most in need. Understanding the extent to which the price mechanism can be employed within educational markets like
Chile's in order to mitigate adverse features of these markets remains an open question in the academic literature and one that is of first-order importance to educational policymakers who seek to better understand the tradeoffs associated with voucher systems. Notes: Robust standard errors are in parentheses and all specifications are estimated at the student-level and include year fixed effects. Priority student status is determined by the Ministry of Education for the years 2008-2014. * significant at 10 percent level ** significant at 5 percent level *** significant at 1 percent level.
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